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Self-organization in magnetohydrodynamic(:MHD) 
plasma has been investigated widely, but the role of ther-
mal pressure has not been understood well. In order to 
clarify the effect of thermal pressure on the self-organiza-
tion of 1\1HD plasma, we carried out some three-dimen-
sional simulation by using 1viHD code v..'ith fourth-order 
accuracy in both time and space. The simulation model 
we adopt is a compressible dissipative 1\ffiD plasma ''·tith 
a finite pressure. In the Cartesian coordinates (x, y, z) 
the system is periodic along the z-axis with a periodic 
length Lt and a perfect conductor is used for both x(x = 
0, Lp), and y( y = 0, Lp) boundaries. As an initial con-
dition two-dimensional force-free equlibrium is adopted 
for magnetic field and both density and pressure are as-
sumed to be spatial by uniform~ Several simulation runs 
with different initial pressure j3 and electric resistivity 17 
are carried out. We report here briefly one simulation 
run with j3 = 0.4, 17 = 2 x 10-4 and ? = 3. 
p 
Figure 1 shows the temporal evolutions of the nor-
malized total magnetic energy W and helicity [(. There 
are two relaxation phases in the temporal evolution, i.e., 
the first relaxation phase (17tA > t > 24tA) and the 
second relaxation phase (34tA > t > 48tA ). The mag-
netic energy dissipates rapidly in the relaxation phases 
in the time scale comparable to the Alfven transit time 
v>hile the magnetic helicity decreases slowly in a resistive 
time scale. In other words, the selective dissipation takes 
place in two-steps in our system. 
Figure 2 shows the temporal envolutions of the nor-
malized parallel component i11 (solid line) and perpendic-
ular component j 1_ (dash line) of the electric current. 
The perpendicular component increases rapidly in ac-
cordance with the growth of the ideal kink instability in 
the first relaxation phase. After some period it increases 
again in the second relaxation phase and reaches the high 
amplitude comparable to the parallel component. This 
amplitude is maintained during the simulation run with-
out any significant decrease. Figure 3 shows the mag-
netic field (Bx, Bz) and the electric current (ix, iz) on 
the(x, z) planeatt = 76.1tA. Thestructureofmagnetic 
field is much different from that of electric current. These 
results dearly show that the system relaxes to the equi-
librium state different from the force-free state. What is 
this relaxed state. In order to answer this question we 
examine whether the force balance eq nation j x B = V p 
is satisfied in the relaxed state by comparing the field 
B"' defined bv B"' = d·B)~2jx'Vp with simulation data. 
v J 
The profile of the field (B;, B;) shown in Figure 4 is 
in good agreement with that of magnetic field obtained 
from the simulation(Figure 3). These results lead us to 
the conclusion that the self-organized state of a finite 
presssure MHD plasma is determined by a 1\1HD equi-
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Fig.2. The evolution of 
normalized electric current. 
Fig.3. The magnetic field and the electric current. 
Fig.4. The field B"'. 
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